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(57) Abstract: A reflection type mask blank comprising a substrate (11), and, sequentially formed thereon, a reflection layer ( 1 2) for 
reflecting an exposure light in a short-wave region including an extreme ultraviolet region and an absorber layer (16) for absorbing an 
exposure light. The absorber layer (16) has a structure of at least two layers consisting of as a lower layer an exposure light absorbing 
layer (14) composed of an absorber of an exposure light in a short-wave region including an extreme ultraviolet region, and as an 
upper layer a low-reflectance layer (15) composed of an absorber of an inspection light used for mask pattern inspection. The upper 
layer consists of a material containing tantalum (Ta), boron (B) and nitrogen (N), B content being 5 at%-30 at%, a composition ratio 
between Ta and N (Ta:N) being 8:1 to 2:7. Alternatively, the reflection type mask blank may comprise a substrate, and, sequentially 
formed thereon, a multi-layer reflection film and an absorber layer, wherein the absorber layer consists of a material containing 
tantalum (Ta), boron (B) and nitrogen (N), B content being 5 at%-25 at%, a composition ratio between Ta and N (Ta:N) being 8: 1 to 
2:7. 
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*3Jt5^^y:7T® (SiOg) ©SM^*S4 2. i%-efco:fe;feje). rtOiS^Sfj: 
itX^-rt. 1:8. l-efet)> t&lB<^^^^^fcfe:bi-=i>'b7;^ hffiJ*7 8% 

■vh^tzLo X. teKM^^;#^Mi:(^KM^©Jtf*i :11. 5-efc«9. ='>'b 
itib<D^^^<oitx^irt. 1:0. 97-efe«5s =i>'h^;^ biiSfii. 5%-t? 
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: 1 0 51^h^ .^l^hy^ hmit9 8% 

(D^MM (^1 lJb^^:?^^^tb"CV^S) {JiJ: DSIt^ttSo r©J:5iJ:UT. 
So J^/hTt^m 3 3 Sr^S Ufc»3te^}*> ixy 3>^^j^3iyN3 4_b(^i/i^:^ bJii^ 
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mmmi - 2 

mmm 1-1 1 mm^ ut. 1 1 ±\c^uv^(D^Hm 12 1 vx^ v ^ 
(Mo) t^/y=»>' (s i) (omwm^o/s iSr^mu ^<oi.\^^ 

(Ta) »M^I^5 Onm{Jl?^^U:feo iltbttT a i?— -J^^y b SrffiV\ r/l'=? 
^^;{f ;^ S D C iJ^^ h n ^ ^fel- a: 19 bf-o 

$ P>lC^<D_bl;i. ?^;g:2 5 7 nm(DtfeS5telil*H~5iSSl*^S 1 5 i UT. T 
aO^I^SrlWl Onml::^Ig|Ufc„ T®<^T a?^^^ P-O^l^^F^ 

r(OTaO|^©ig£;^2 6 Onm©3fel^:*5lt5@ff^J*2. 6 8. t^^#^f*0. 
1 8 -Cfc D . 1 9 O n mOafei-*5»t SJS^^« 2.04. 0 . 

8 7*t?fe5o X. TaOl^^ffi©^ffim$«0. 7 nmRm s -efco;/h„ 

7.^7.^f^\^ii.md^^. '^ft:iXwmL\z.)^^wmtWi^^'oji^i^\^x%%\i\ 

^i/yV_^V;5S0. 0 7Aim(D16Gb i t -DRAM^<D/^^— :>^^W-f~SEU 
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^sits/^i/^'Tii (sioj <DRit^;a542. i%-cfeo:fe;/tie>. 

1:0. 96"efc!9. b h'lil«2 . 2%T*feo 

mmmmt(D=i>h9:^hnRM^<oiiixm'rt^ i i2 5-efc»5s 3:/b7 

^®^RI*Jl^ffi^©='>'b7;^ bH:l : 1 O S-efe^.^i^b^:^ b^tJ±9 8% 
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mmm 1-3 

(Mo) ir-^yav (S i) O^^mMo/S i tr^fl^U ^©-hi-. ^^>:x:7 7' 
U/Co C r|tl^^ffi(Z)«®S.$f*^ O. 5 nmRms-efeofCo 

14^U-C. ^J'^'t^/l- (Ta) ^M^?^^U ^tbiZ.^<0±\^. 
5 7 nm(?5^«3te<^<g;^^M 15^ UT. T a Olilig^^llgUfCo fcfdU. :*= 
IliSM-eji. ±:|Bi5':/^/Vlllfi0;?:^4 O nmi: bfc„ T a Oli[^®<^*ffim^ 
0. 7 nmRm s "Cfeolfco 

^^,^^,V;5S0. 0 7;im(01 6Gb i t -DR AMffiO^-^tJ'— ^tr^-t"S EU 

^(Dt^(Dl 9 0 nm;5^fe6 9 0 nm-MX(Dm^<omKM'r^'^:^^ (DVRm,ii^ 
*5ttS^^5':7 7'S (cr) (DRM^Tb^S?. 0 %-eS>ofc:/bfe. ro|g;gJJ:33{t 
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SI+©^ffi{Jl53ttSlS;^l 3. 4nni©EUV^{j:m-SSlt^r±^-?:tt^no. 
5%:5^tJ«6 2. 4%"T?feo:fefc:*. EUV^feiJl^l-f-SKJlX^M 1 6^®i: EUV 

h^;^ Vm^^ 8%-efeofz:o |^^lCUTtie3l€-^;^i5'(^EUV3fet->t"r5¥il® 
9 8%-efco;fe„ 

KEuv^<om.i(sLmtvx<Dmm^h^-^'^x\/^^tci^. ^ti^h^:^ hSr^-ft^ 
mmm 1-4 

nifiMi-i ^iM^^JiuT. ^1 i±KBUY^(DRmmi 2^mi^\^rco 

:i<DR^mi 2±K^^^y^7mi 3 t UT^^h;^ n AJ^^ 5 0 nmCDJi:$tJ:^M 
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^l^^nfc^'ftJ^n AJ^f*. C r i_xNxl-*5V>TXf*0. 1 i UfCo -^fc 

^'fkiJ' PI J>^m<Dm^ 2 5 7 n m©3tel51*fi-SHlt^« 5 2 C r Nlii^ 

ffi©^®a$r±^ 0. 2 7 nmRm s-efeofc„ 

uv^<D^i^m^h^?>) tvx^>'^j^^^m^'^(Dm^m (xaBN) 

5 OnmO^$fc?^^bfc„ ^(©T a BN|g|t±. T a^ttJ^BSr-g'tf^-'J^S^ bSr 
fflV^T. A r iJl^^Sr 1 0 %^ UT. D C-^iJ^^ h n V;:^>'-«5'^^fetJ: J:oTJ^ 
J^UfCo iKDT a BNi^(Dm^lt;^±^ T a « 0 . 8. Bf*0. 1, NfiO. Ifc 
Ufco T a BN]^©^^J|^^«r^/V :7T:^"efco fco 

i<DT a BNi^lR^*:^©_hl3:^ 6>{c:®HJ|t^^ 1 5 UT. iJ' :/i5r/Vs}Ni^^'^ 
^©^-fb*^ (T a BN) 1 5 nm(Z)J9^l-?^^bfCo ffiRlt^a ^ UTOT 

^^^V^T. Ar Ij:^^^4 0%m^IBUT^MUfCc ^(D^^ T®<^TaBNI^ 

(omjk^^xmmmz.n^it., z.T.xi^m.^^f^&L^^mh \^x<ot a bni^ 

©fij'^^#< TattO. 5. BJ*0. 1. Nf*0. 4 1 Vtc^ ;i<Z>TaBN 

;i©Ta BNi^©^g[;S2 5 7 nm©afetJ::i3ttS®^^W:2. 3.m^#llcf±l. 
OT'feSo ^fc. ^g^ftl 3. 4 nm©EUV5l£t-*fi~S>S^JR'^^t*0. 0 3 6 "C 
*>So X. ^ffia^fiO. 2 5 nmRms-C*>?9s ^^(Jl^tfC^bofCo 

::(Z>J: 5lJ:UT#e>tbfci£Slt^MJb-^?<^igt;g2 5 7 nnKD^fC^-TS^^ 

1 0 0 nm^#T?- 5 OMP a T?$)o:feo 
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— /v;5S0. 0 7|im©16Gb i t -DR AMffi©^-?^— VtrW't'S EUV^M 

?SimUf-o i->fet5t>> ^||}feM<^EUVKttM-^:^i5^CDM^f*7 Onm^if-r^- 
mrnm 1-5 

iSiRmmmtvx'^>'^/i'^^m^-^<ommtm (tebno) 
m^^m vti^fi^MMm 1 - 4 ^ <D*a^^-efcSo 1 - 4 ^ iniifii u-c. 

^U-C. ^5':/^?/V;^^^^^'g•^<^>m^^b^ (TaBNO) m^l 5nm(Dm^l^^ 
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BfiO. 1. N}*0. 1. otto. 4tUfeio T a B NO^Sl*^ji<^^ffim^ 
ft, 0. 2 5 nmRms-efe!3. #m-¥m-efeofCo T a B NOl^C^^^il^:^ 

0. 5-C$)5„ *fc. iS;S:13. 4 n m(DEUV3telJ:*l~t-S!ai|5l#^r4 0 . 03 
6-X?fe5„ TS<Z)TaBNM^-b€<^TaBNOJi(D?l^^{*. (^—J^j^^F^-CJif 

5 OMP a T'feofCo 
— /V:dSO. 0 7j[zm<351 6Gb i t -DR AMfflO/'^t^' — EUV^M 

^iSM 1 - 1 ^ mm(D^m-vi&mtmmRxj^m^^^i^m (eu v^^nx 

1:0. 17-Cfo9s a^^h^:?^ b'lli[ri7 1%-Cfc!9> ^^i^^^S^^:^3V^Tt>+:^ 
nm. Alt^5S<DEUV3te{J:J;9Klt^^ai^l-^-^-^^ 6 5%i;^if?feS 
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mmm i - e 

(TaBO) 2 nm(Dm^KJ^^^f^o ::L<DT aBOmiii. DC-^ 

^^hvi:^:^^<-y^m\^X<:>X. T aiRt^B^-^tPiJ'— hS:ffiV>T. Arte 

:i r "^^M^ tbfc^gRlt^® <^ T a B Ol^om^itf*. T a 0 . 4 . Bi^O. 
1. OfiO. S^UfCo TaBOl^©J^^Jl^Mttr^^V:7T;^'X?feofCo 

3Xh^o ^fc. jS«13. 4nm©EUV)tete:?ia'i-S®^iDl^^{*0. 0 3 5-t? 
feSo T a B Ol^<D^ffia$ 0. 2 5 nmRms -T?^?)> #SlJ:¥?&'efeo 

1 0 0nmife^-C*-5 OMP a-tffco/Co :^^*5, !^lDl#:^'^TJg ir±ii<^^i^ 

— /V;dSo. 0 7Mm<^16Gb i t — D R AM^O/"^^— ^'^^i'S EUVSHt 
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1:0. io-efe9. ='>'h^^hm'is 2%xh^. i^m^is\^^x+^fi:=':y 

5 7 nm<om'&%^^^^xnm.mM^<^--y'<omw^^n^tzL}i 

1 : o. os-^fcij^ ni^h^:^ biatris ?(iB=^S^^:*5V^T%+5> 

1-7 (_bSMo S i N) 

HJSM 1 - 4 ^ P^JC, ■^=7^W^±AZ., Mo/S i SM#jiJ^:S.t;«^ CrN 
y^^yZ^rms 0 nm^t;?. T a BN^S 0 nrnd^^j^feSi^lDl^TSilr^^Ufcio 
_hM<?5^BS^^M^ L-T. Mo i S i i:N30^bJfeSI^ (Mo S i N) 

S i iMo^^tp^— -5^5^ bSrlBv\ T/i'=?>'i!^^^-^tp:^;^^^ffi bfco # 
btb^feM o S i NM©m^^*^ Mo:Si:N=23:27:50 "Cfe >9 . 

X. «3^:R2 6 Onm<??3fclJ:iott5®^^r*> 2. 5 6. m^#^f*0. 9 7. 

ife;g:l 9 0 nni(D5fel-d3ttS®W^J*. 2. 3 9 . ^>^icH: 1 . OS-CfcSo 

X. Mo S i NI^^®(^53(t5^®a$f*. O. 2 5 nmRms ^#^St-¥^?t 
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5 7 nm.(Dl^^ytKMir^Mo S i N)^Sffi©^^{4^ 1 7%"^fco 
*-f^ ^m^ill-l iP=mi-bT> ^^Mmm±.\^. 

^IS^SJ 1-8 (JiMM o S i ON) 
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^^^y':^rM5 OnmRX)^, T a B N)^5 0 nmd^bJfc5^1lZ^T^tr?^^b:^o 
±m(Di&RM^mtVX. Moa:S i tObN7b^^fS:^m (MoS i O 

^llUfCo #btbfcMo S i ONJi^(Z)j|a^f*. Mo : S i : O : N= 19:19: 
19:4 3T?fe«5. T^/V:7 T^^^JtTfcolfelo 

JS*2 6 0 nm<D3t:tC*5{tS®ilf^f*^ 2. 0 1. mMmmtO. 4 6. 
^S;S1 9 Onm<D3fct2:*5ttS@^^ii. 1. 9 1.m^#||CttO. 5 2t?feS„ 
X. Mo S i ONl^^ffiJc:*3ttS^®m$r±, 0. 2 5 nmRm s irl^^tz:^ 

5 7 nm(Z)^*3tel-*fi-5Mo S i ONj^^ffiOStt^f*. 4. 4%-e 
5^121. r:<D-^:^^:/9^^5Srfflv^T. 'T^ifW^://^— /^365o. 07/im©16G 

rrt?. mmmi-i tmmi^i^x. mM2 5 7nwi(Dm^^^m\f^x. khx 
x2hV)^ 8 4%^. s^^jfe^vh^;^ hds#p>ti/fc„ 
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(Dmm-i.. 7 On m7^lf-f ^'/V-zVOg^^^-CfeS 1 6 n mSkTX^^^m-^ 
^J6Ml-9 (_h^CrO) 

^jli6'^i-4i!l^^l;i. :ff^:^mm±K. Mo/s i m#Ml^tJ^. CrN 

iffclC, JiM<Z)1SSlt^Jii:U-C. ^'fki^ni.J^ (C r O) ^2 0nm(Dm^K 

C r : 0=4 6 : 5 4t?feo:^o 
X. JS:S2 6 0nmO3tel-*3tt6®^^{*> 2. 37. mM^Wct^O. 7 2. 

9 Onm<Z)^lei33{j-6©^^fix 1. 9 1 . ^'i^^^J* 1 • 1 3-C&5„ 
X> C r Ol^^ffil^l^SttS^ffia^J*. O. 3 nmRms-efeofeo 

5 7 nmc^):^^3te^-*^•rSC r Ol^*ffi<^)JSl^^^4^ 1 4%-efeofCo 

ro^'^^'^r^^r/^V^SrfflV^T. v^iJ^-f ^/V— /^;d^0. 0 7Min<D16G 

^fetz:. ilmufcTaBN)li^^i^i^:^^«^fflv^;/hK7'f^5'^^^-e> C r Olg 

^Z.X. fmmi--^tnm\^\.X. ^^^2 5 7nm<^^^^S^fflV^-C. ^iOl 
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1:4. 3"efe«5. ai^h^;^ h-lilfie 2%i:B:0Jfe=i>'h7:^ 
11-10 i±ms i ON) 

1-4 1 mm\z. :ff^:^mm±K. m o / s i RM^^mm&xfs c r n 
m^. ±m(omsMmmtvx. s i to^N^a^bJ&sm (s ion) ^22 

ONm<om^i'i^ Si :0:N= 28:62:1 OXh^fcio 

X. m^2 6 OnmtDytKiisn^m^^n. 1. 7 4. mm^WcliiO. 00 1 
8 . 1 9 0 n m(^5fel^:i3{t 1 . 8 6. mmmmt 0 . 046 5 

Xh?>o 

X. S i ONJ^^®{s:*5ttS*®J|fi$«. 0. 3 nmRm s-efcol/fco 

2 5 7 n m©:g^*)telJ:^S S i ONm^m<DRHmn, 5 %"efeofc„ 

;l©'^;5^^^>^7:^^?'^^v^-c^ T^i^'f^'/i^— /i^j&^o. 07jiim<^i6G 
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Ult-eail-ll (TaBN/TaBO l^ra^i^Sr^-rS) 

m^. mM.wm<o-rmh\.x^ ^>^/u:^t7m^^(oM^tm (xaBN) 

:Z(DTaB Nmn. T a :^XJ^B ^^t^^-^ 5/ h ^ffi V^T. A r K^m^ 1 0 % 
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M^^tlfcU'ltSiWM^^O)^^ 0 . 2 5 n mRm s "Cfe «5 , ^^ISI^?*"^ 

X. xmytmiF-^^m (xps) x% mi\^i^m(Dmm:^\^(DmmRx^mmm^ 

m(OTM(OmMt^ Ta : B : N=0. 5:0. 1:0. 4©T a BNlit-efct>> 
W(MW-M(Dm:mT&^<0±M\^. Ta : B : 0=0. 4:0. 1:0. 5©TaB 

X^ ±®<?5Ta BOli<Di^;^2 5 7 nmlZl^f-rSS^^Ji. 2. 5, 

1 6Gb i t-DRAMffi<Z>^"«iJ'— >'5Sr#-rSSMM-^;^tJ'^f^iiUf-o 

HJfeMl-l il^=^i-U"C. -(gSlt^MilJ:. Vi?;:^ b^-?i?-i^Sr?^^!K 

h^^i?— i/lzii&oX/^iJ'— i^5l^lei?^^UfCo !2iKK^|cM<^-h^. I'P^tBi^v 
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^ (O'mmn. 7 0 n m9*if-f >'/V*-/V©^:^?3ftS-efeS 1 6 n m£^T-e*>S*dS 

(1-1) mi-. Buvmm^^t^M.m.^m<om^^^^Mr^ 
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(1-2) ±w.mi^mi^^if^rm<om^^^i^i^t \.xm^(Dmm:^m 
^-r^^tKi^^^ -biB (1-1) K^n^mm<D^^i!^Ji:^-'mmw^fi^o 

^^mm-^^tK^'o. -hia (1-1) \z.^n^^^<D^m-ifii^^-m^n^ 

(1-4) ■^^m(D^::^^':f'7^^^^'^^^'^'^^^^'^^^^^^'^^^'^^ 
(1-5) ^^^^co-^y^^-fy^^-^rn.^ S«-hl-. EUV^^^^tf^iSS 

(1-6) mSLW(OM^\^ii^X^ y^5/7T®-tJ2:EUV^*^Sr-&tfM2K;^ 

(1-7) a3fe«JlXjiJbiJ:?1^^$tt5®^^^<^IWt. ^S3te<^>StS 

(1-8) :^^^(OUJ^mr^:^^n.. •^:^^':f'7>'^i^^i'f^^^i^m^^^ 
(1-9) '^:^ii^zf7:^^K:!l^if^fRUi^Mt:y<^--l^m^mi^Vfc.^. ^ 
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:^^m<o^MM'^:^^':^9>'^ 6 Ofi. 11114 (a) S*R6 1 

y^^^i^m^m^KM-r^Wi^m e 4 (Z^^M^tr^^s^ :7t Jl e 3 (DRkt^^ «3 

BN). i5'>'^/V*e'^'a'^<Z>^^bi^ (TaBO). ^l^^ JV:^^m^±(O^Mit 

m (TaBNo) mii^mfhfi^o 

-^i^dif/i^-^^m^-^ (TaB) t*. T^/v:7T:^'fb355^a-C*>D. sp^ftfel-^tu 

fflV^btbS 1 9 O nm~2 6 0 ninSSC)^lil^^ (D e e p Ultra Vi 
o 1 e t. fiJ^Ts DUVir^i-) ^fci-^j-l-SSM^^dST^-^^ ^ t So 
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UV^^®m$^*, O. SnmRmsOTx ^\Z.Wr^\^<\i>. 0. 4nmRnis£A 

BN)s ^>'^/i^^^m^^<om^m (Taso). m^^>^^/i-^^m^^(owt 
mtm (TaBNo) ^^:ov^-c. ^hf^ uv^m^l^:s^lft?g•r5o ^fess, s^itx^i^^® 

(1) TaBN(©^'^ 

TaBN(D^. Ta i:Bi:N<Dm^}:i. BW:5~2 5at% -^feSr^jOS 
0^U<. TairNOm^Jt (Ta : N) f*8 : 1~2 : 7 ©^ffl-^feS ^ 

T-r S i: i: t> leix »^tt:dS<£Ti-So 

(2) TaBOO^ 

Ta BO<^^, T*/V':7t:^^#5<©1-B}*5~2 5 a t ^ ^^S^if 
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*UV\ ^f-x T a. tO(DmMit (Ta :.0) : 2 — 1 : 2©|gffl"T?feSr 

(3) T a BNO©^^ 
Ta BNO<Z>#^. B©Sf*T^/^P'T;^j^^J|^^Sr#S<Z)iz:5~2 5 a t% 
TfeSi:i:6W*UV\ ^fd. T a N:R.tJ?0 ©m^Jt (T a : (N+O)) fi 
7 : 2~2 : 7 ^1 i bV\ N t O(^»;05/^>/^v^ t . 

tl^^^V^^^ ii^S 0~1 0 Onm@^-T?fcSo 
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®d^e>ff $ 1 0 nm~ 2 0 nmm^S) t-©^t-. ^mXJimmjas^^P^tbS X 0 

(cr) §-^tp*^Hs^^s^gl^u<fllv^bttSo 

C r i:^t^U^t'' 6 :7 T S 6 3 {i, T a ^^t^:^mm (D m.Ui^m 6 4 
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U < ffiV^5 ^ dS-et 5o mt^ n ^ (C r N) . ^'fbiJ' n A (C r O) . 

^'fbi^nA (CrC). mtMit^T^J^ (CrNO). mitmtm^}^^ ^ (Cr 
CNO) mii^mif^n^o Cx\,z.N^M:t^:Lt'^. B^dSf^-hU •^;^^t5te 

'0II;t{^> ^^=5^0 A (CrN) (Dm^. ^J^ n A ^^^05^* l-V^m^lfc^^^ C 
ri_,N,-^^Ufc#'a-. 0. 05^X^0. 5 "tf^So Hi-^* U < 0 . 05^ 

:^m^(0^^yyTmQ 3(Omm-\±. MM^ ^^^^^^-^ (Focused lo 
n Beam, igJLTF I B h^rT) ^fflV^fc®^JDl^*:-'•«^^->'<^^iE^^T5^'^i- 

2lCj^#^-^;tJ^^V^i5f-3 0~5 O nm^i-6<Z5;JW^l-V^:^^ F I BSt^V^ 
3^CV^:^'^^^:^:i^ 4~1 0 nmi:fi<-rS-^d5'CtSo 
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i:UT«. SiOa. ^^\)^l^<omtmm (SION). Ru^d^WbtuSo 
S i ^^Sl^4 0^»!5^5BSjiUfc:Mo/S i ^»illJiJ^;6W* U< ffiV^bi^So 

3 0~6 O^S35SMU:fc#. :^#l^S i l^?Sr?^^-ril/J^ J:V\ 

(o±i. ox 1 o-VCofSfflF^. J:9^*u<l*o±o. 3xio-Vt:<Dl^ 
dW*u<. '(£W35tt^#-rs;^7;^. M;tfis i o^-t i 02^;«f7;=<^^ds 

^6 1 J*. 0. 2nmRmsOT<^^?t'fc^®i:. 10 0nmOT<^¥mS 
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R (Total Indicated Reading) •e:^$tt5^®(OS«9 
^fflfttt^ 1 4 OmmX 1 4 Omma^y T-T?<©a!|5eiii"T?fe5o 

6 0 (^14 (a) mm) ti. mm.6i±\^m 
® 6 4 t:m.m^m\f^x i^^-i =^>y'^:^^^m\ mm,^^-^df—>6 4 a %:m^T 

5 (lai 4 (b) #flg)o 

6 5aSr|^*UT. •e;^i5' 6 6 (^14 (c) Srf^M-TSo 

;Sl 9 0nin~2 6 O n m^lgODU V^;e»5.^V^ fj^L, r (D^S^^as^ItX^y-^iJr 
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6 4 a_b-eSlt$tt5^ag3tei. ®lR#:JS 6 4 m*^ttTmmUfc:/^i/7T^ 
m-^:^^ 7 o^fmir^ mi 4 (d)#m)o ^^fb^nA^cotJ^tiASr 

9 0 nm~2 6 0 nmU^(DDUVytii^m^^hfl. :i(0^m^t^m.U{^m 6 4R 
(02mmtt:h^. (a) (b) ©;^«^jE?iJ.offl5t(c:^T5fcie)lJ:f*, 
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